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TEXT: 

Introduction 

The establishment of new diagnostic methods is a major goal in the 
malaria eradication programme. Immunological (immunofluorescence antibody 
[IFA] / enzyme-linked-immunosorbent assay [ELISA] methods, [1,2] DNA or RNA 
probes, [2,3] and fluorochrome staining techniques [4-7] have been 
developed in many laboratories, 4 ' , 6-diamidino-2-phenylindole/propidium 
iodide (DAPI/PI) [4,5] and acridine orange (AO) staining in the 'qbc* 
tube system [6,7] are reportedly more sensitive than Giemsa staining for 
detection of malaria parasites. In both staining methods, differential 
staining of nuclear DNA and cytoplasmic RNA leads to reliable and easy 
identification of the parasites. In particular, the outlines of stained 
parasites are well preserved and the general morphology is similar to 
that in specimens stained by Giemsa, [5] though pigment granules are not 
stained. Furthermore, fluorochrome staining techniques are much easier for 
inexperienced workers and are less time-consuming. The major drawback of 
fluorochrome staining methods is thta an expensive fluorescence microscope 
is needed. In the 'QBC method, a cheaper fluorescence microscope 
system (Becton Dickinson, USA), consisting of a battery-powdered light and 
a special ultraviolet lens, has been developed with a battery-powered 
centrifuge, but this system is still prohibitively expensive for tropical 
countries where malaria is endemic. 

Fluorescence microscopy with an interference filter system (a 
multi-layered excitation filter combined with a barrier filter) was 
developed initially to look at fluorescein isothiocyanate ( FITC) -labelled 
immunofluorescence in the standard light microscope. [8,9] This system can 
be applied to f luorochromes, the excitation wavelengths of which are over 
400 nm (B-excitation and G-excitation systems), and can easily detect the 
emitted fluorescence. Thus, if {as in the FITC interference system) a well 
designed interference filter were fitted for a certain fluorochrome, the 
fluorescence filter were fitted for a certain fluorochrome, the 
fluorescence might be visible with a standard light microscope. Here, I 
describe a new interference filter, designed for use with AO in a standard 
light microscope, and how it could be applied to rapid diagnosis of 
malarias . 

Materials and methods 

AO fluoresces green (535 nm) and red (650 nm) when excited at 430 nm 
and 492-495 nm, respectively. [5,10] A new interference filter (patent 
submitted) was made for these excitation wavelengths, and a barrier filter 
with a cut-off wavelength of 515 nm was inserted into the eye pieces of 
light microscopes. 

Thick and thin blood smears from patients with malaria were obtained 
from several laboratories in Japan and the UK. The slides had been kept for 
1-5 years without staining after fixation with methanol. Staining was done 
by addition of a drop of AO solution (10-50 [milligram] /ml in 0.05 mol/1 
"tris"-hydrochloric acid buffer, pH 7.4) or by immersion of slides into 
this solution for 1 s; a cover slip was put onto the preparation with the 
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stain solution as a moj^^ng medium. For comparison, soi^kmears were also 

stained with Giemsa. OiWRrvations were made with light r^Rroscopes (Olympus 
BH-2, Nikon optiphot, and Leiz FS 2929, 50-100 W halogen-lights), which had 
standard lenses (x 10 ocular lensa dn x 20-40 objectives without immersion 
oil) . 

Results 

The figure shows fluorescence micrographs of Plasmodium falciparum 
and P vivax in thick and thin blooodfilms taken by the interference filter 
system. As expected, nuclei of malaria parasites and leucocytes fluoresced 
green, and the cytoplasm of the parasites and lymphocytes were bright 
red — stronger than that of other leucocytes — in the dark background. 
Malaria parasites could easily be distinguished from leucocytes because of 
the pronounced differences in size, shape, and staining properties. All the 
developmental stages of malaria parasites were easily identified at a 
magnification of x400. Additionally, because of the bright red fluorescence 
of the cytoplasm, which was especially intense in young and matured 
gametocytes, scanning of thin smears at a magnification of x200 could be 
done rapidly. Even at low parasitaemia (< 0.0002%; 1 to several 
parasites/thin smear) , parasites could be detected within about 15 min if 
the whole of each thin smear was scanned (x 200) . Time required to find the 
first parasite in these smears ranged from 20 s to 14 min (n=5, data not 
shown), which was much faster than that by Giemsa at xlOOO. In some 
Giemsa-stained smears, the whole cells were stained strongly blue probably 
because of long and poor storage, and it was difficult to detect the 
parasites in these smears. In such cases, however, there was no difficulty 
in detecting parasites by the filter system with AO. Concentrations of AO 
solution higher than 100 [milligram] /ml were inadequate since the nuclei of 
the parasites were frequently stained red or orange. [5] 

Fluorescence intensity emitted by the interference filter system was 
weaker than that of an epi-illuminated, mercury vapour, fluorescence 
microscope (BH-2 with B-excitation system) , but the morphology of the 
parasites was the same, and easily detected by both fluorescence microscopy 
methods. 

Discussion 

The interference filter system designed for use with AO in a light 
microscope is useful, economic, and easy to use for the laboratory 
diagnosis of malarias. Inexperienced microscopists may have difficulty 
reading thin Giemsa-stained smears and often cannot read thick smears. 
However, with AO staining, reading of both thin and thick smears is easier 
since artifacts or pigment dots, which are frequently troublesome in the 
Giemsa stain, cannot be seen. Furthermore, since AO mostly did not react 
with erythrocytes and platelets, the morphology of fluorescing 
malaria parasites in the dark field was easily identified at lower 
magnifications. There is a great advantage to this staining because, as in 
the DAPI/PI method, [4,5] the morphology seen by differential 
staining of the nuclei and the cytoplasm is similar to that seen with 
Giemsa staining, and therefore, like the qbc technique, this new 
method is easier for beginners to learn. For example, untrained medical 
students could easily detect malaria parasites in blood smears after a 5-20 
min demonstration. Additionally, rapid detection of Trypanosoma brucei and 
microfilariae of Brugia malayi and B pahangi from thin bloodfilms was also 
much easier than by Giemsa staining (unpublished) . 

The AO* staining solution is stable for years when kept in the dark 
even in tropical areas. Additionally,' AO-stained specimens can be 
re-stained many times either with AO or with Giemsa [5] after rinsing in 
methanol. A new "thick smear" method, in which blood samples are 
simultaneously haemolysed and stained with AO (unpublished) has also been 
developed. 

The reason why fluorescences obtained by the interference filter and 
halogen lights were weaker than those obtained with standard fluorescence 
microscopy and a mercury lamp is that the intensity of fluorescence is 
proportional to the excitation energy. [9,10] However, fluorescences 
emitted by the interference system were strong enough to detect all the 
parasites tested, and the system is much cheaper than standard fluorescence 
microscopes. Additionally, I have been able to detect parasites more 



clearly using the intej^^ence filter in a daylight illi^^kated light 
microscope than a halo^^ illuminated microscope (unpubfl^Red) . The 

interference filter could possibly be used as an FITC filter for 
immunological investigations since it transmits an excitation wavelength of 
FITC (490nm) . By contrast, a commercially available FITC filter can be used 
for this system only if its red diffraction beam of 645-700 nm (known as 
"red light for contrasting dark-field") is suppressed by an additional 
filter. [9,10] Use of three suppression filters with the FITC filter 
(Olympus) is essential to obtain results similar to those for the AO filter 
(unpublished) ; moreover, these four filters could not be used in daylight 
illuminated microscopes. Improvement of the filter system to obtain a more 
intense fluorescence is now in progress. 

I thank Prof A. Ishii, Okayama University, Japan, for his valuable 
suggestion, and Dr P. F. Billingsley, Imperial College, London, for his 
critical appraisal of the manuscript. This study received financial support 
from the UNDP/World Bank/WHO Special Programme for Research and Training in 
Tropical Diseases. 
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ABSTRACT: A microhematocrit tube technique for diagnosis of human 

filariasis has been previously described. A system incorporating heparin, 
EDTA, and acridine orange into a microhematocrit tube (Quantitative Blood 
Count, QBC) has been commercially developed for the quantitation of 
blood counts and has been used for the diagnosis of malaria. We evaluated 
this test for its usefulness in the diagnosis of filariasis. Upon 
centrifugation, the parasites were concentrated in the area of the buffy 
coat and could be observed through the wall of the tube. The parasites 
were concentrated further by a plastic float that expands the buffy coat 
and confines the parasites to the periphery of the tube. Acridine orange 
stains the DNA of the parasite, and morphologic characteristics can 
be examined by fluorescence microscopy. The terminal and subterminal 
nuclei and long cephalic space of Brugia malayi, as well as the short 

. cephalic space and caudal nuclei of Wuchereria bancrofti, were easily 
recognized and differentiated from each other. Mic'rof ilariae were 
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A flow cytometric assay was developed to detect rare cancer cells in 
blood and bone marrow. Multiple markers, each identified by a separate 
color of immunofluorescence (yellow and two shades of red), are used to 
reliably identify the cancer cells. Blood or bone marrow cells, which are 
not of interest but interfere in detecting the cancer cells, are identified 
by a panel of immunofluorescence markers, each of which has the same color 
(green) . Thus, the rare cancer cells of interest are yellow and two 
different shades of red but not green. The requirement that the rare cancer 
cell be simultaneously positive for three separate colors (the specific 
markers) and negative for a fourth color (the exclusion color) allowed 
detection of as few as one cancer cell in lOsup 7 nucleated 
blood cells (a frequency of lOsup -sup 7) . To test this rare-event 
assay prior to clinical studies, a model study was performed in which the 
clinical sample was simulated by mixing small numbers of cells from the 
breast carcinoma line BT-20 with peripheral blood mononuclear cells. We 
detected statistically significant numbers of BT-20 cells at mixing 
frequencies of lOsup -sup 5, lOsup -sup 6, and lOsup -sup 7. In control 
samples, no target events (BT-20) were observed when more than lOsup 8 
cells were analyzed. For additional confirmation that the BT-20 cells in 
the model study were correctly identified and counted, the BT-20 cells (and 
only BT-20 cells) were covalently stained with a fifth fluorescent dye, 
7-amino-4- chloromethylcoumarin (CMAC) . CMAC fluorescence data were not 
used in the assay for detecting BT-20 cells. Only after the analysis using 
data from the specific and exclusion colors had been completed were the 
events identified as BT-20 cells checked for CMAC fluorescence. The 
putative BT-20 events were always found to be positive for CMAC 
fluorescence, which further increases confidence in the assay. Manual data 
analysis and an automated computer program were compared. Results were 
comparable with the manual and automated methods, but the automated 
'genetic algorithm 1 always found more BT-20 events. Cell sorting of BT-20 
cells from samples that contained BT-20 at frequencies of lOsup -sup 5, 
lOsup -sup 6, and lOsup -sup 7 provided further evidence that these rare 
cells could be reliably detected. The good performance of the assay with 
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Experimental data of autotransf usion in hepatectomy for hepatocellular 
carcinoma and clinical data from forty-eight patients were analyzed. By a 
density gradient medium, cancer cells banded at a lower density (1.056 
g/ml: mean) than red blood cells (1.105 g/ml : mean). The centrifuge 
autotransfusor separated the red blood cells from cancer 
cells and all sections of cell blocks of the blood harvested 
intraoperatively in 20 cases revealed no malignant cells. The average 
requirement of bank blood was significantly reduced in these patients than 
in patients without autotransf usion during one year before, 1573 ml to 478 
ml (whole blood of concentrated red blood cells) (p less than 0.05). These 
findings indicate that autotransf usion in hepatectomy for hepatocellular 
carcinoma is safe and practical. 
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ABSTRACT: OBJECTIVE: To develop a noninvasive method suitable for clinical 
prenatal diagnosis. STUDY DESIGN: Fetal nucleated erythrocytes were 
separated from peripheral blood of 17 healthy pregnant women using small 
magnetically activated cell sorting columns (MiniMACS) following density 
gradient centrifugation and dual antibody labeling methods. The protocol 
was designed to compare the efficacy of antitransf errin receptor 
(CD71) /antiglycophorin A (GPA) antibodies with antithrombospondin 
receptor (CD36) /anti-GPA antibodies in identifying nucleated erythrocytes 
in maternal blood. Cytospin preparations of the isolated cells were 
subjected to in situ hybridization with specific DNA probes for the Y 
chromosome and chromosome 21 to confirm the fetal origin. RESULTS: After 
MiniMACS the enrichment factor for the CD71/GPA- and CD36/GPA-positive 
cells from maternal blood were similar, and the percentages of fetal 
cells recovered did not differ. Seven of seven male pregnancies were 
correctly identified. One case of trisomy 21 was detected. CONCLUSION: 
The in situ hybridization analysis of fetal nucleated erythrocytes 
isolated from maternal blood using single density gradient 
centrifugation, antiCD71/anti-GPA immunostaining and MiniMACS could be an 
accurate, sensitive and noninvasive method for prenatal diagnosis. 
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ABSTRACT: A new closed system for counterflow centrif ugation (elutriation) 
is described. The system was developed to increase the capacity of 
counterflow centrif ugation in order to be able to separate bone marrow 
intended for allogeneic bone marrow transplantation within 3 h. The rotor 
has the capacity for up to four separation chambers, offering the 
possibility of separating either a single-cell suspension under equal or 
differing conditions, or four different suspensions simultaneously. 
Profiles of low-density nucleated cells from normal 
blood were shown to be identical after elutriation in four 
different chambers. Leucocytes could be depleted from platelet 
concentrates without significant loss. Most (98%) of the lymphocytes were 
removed from donor marrow intended for transplantation within 3 h and the 
recovery of myeloid and erythroid clonogenic cells in the graft was 
similar to that obtained from the standard single chamber centrifuge. 



6/7/10 (Item 4 from file: 73) 

DIALOG (R) File 73 : EMBASE 

(c) 1999 Elsevier Science B.V. All rts. reserv. 

07081897 EMBASE No: 1997363760 

Prenatal diagnosis of fetal trisomies 21 and triploidy using fetal cells 
in the maternal circulation 

DIAGNOSI PRE NAT ALE DI TRIPLOIDIA E TRISOMIA 21 MED I ANTE ARRICCHIMENTO DI 
ERITROBLASTI FETAL I DAL SANGUE MATERNO 

Pezzolo A.; Santi F . ; Pistoia V.; De Biasio P. 

A. Pezzolo, Laboratorio di Oncologia, Istituto Giannina Gaslini, Largo 
Gerolamo Gaslini, 5, 16148 Genova Italy 

Minerva Medica ( MINERVA MED. ) (Italy) 1997, 88/10 (393-399) 

CODEN: MIMEA ISSN: 0026-4806 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ITALIAN SUMMARY LANGUAGE: ENGLISH; ITALIAN 
NUMBER OF REFERENCES: 23 



Background. A long-sought goal of medical genetics has been the 
development of prenatal diagnostic procedures that do not endanger the 
conceptus. The safety of noninvasive methods for prenatal diagnosis would 
be especially attractive because they could be extended to all pregnant 
women, regardless of their ages or histories. Noninvasive prenatal 
diagnosis for the entire population might be possible recovering fetal 
cells from maternal blood. For this purpose, we have studied fetal 
erythroblasts. Materials and methods. To evaluate the potential of the 
method for clinical use, we studied maternal blood samples from 11 women 
referred to us for prenatal diagnosis between 15 and 20 weeks of gestation 
For simple and effective enrichment of fetal nucleated erythrocytes 
from peripheral maternal blood, we combined a triple density 
gradient and magnetic-activated cell sorting (MACS) of anti- CD71 
transferrin receptor antibody labeled cells. The isolated cells were 
analysed by using dual-colour interphase fluorescent in situ hybridization 
(FISH) with X -, Y 18 and 21 - specific DNA probes. Results. Chromosomal 
abnormalities detected on enriched fetal cells include trisomy 21 and- 
triploidy. Conclusions. Based on the current results it is suggested that 
the technique described here is a simple, fast, efficient and reliable 
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ABSTRACT 



The present invention relates to methods of enriching fetal cells from 
maternal body fluids. In particular, it relates to the use of a cell-trap 
centrifugation tube containing a gradient solution adjusted to a specific 
density to enrich for fetal nucleated red blood cells 
from maternal blood. The tube allows the desired cell population to 
be collected by decantation after centrifugation to minimize cell loss and 
maximize efficiency. In addition, the method can be further simplified by 
density-adjusted cell sorting which uses cell type-specific binding agents 
such as antibodies and lectins linked to carrier particles to impart a 
different density to undesired cell populations allowing the fetal cells to 
be separated during centrifugation in a more convenient manner. The rapid 
fetal cell enrichment method described herein has a wide range of 
applications, including but not limited to, gender determination and 
prenatal diagnosis of genetic diseases without the use of invasive 
procedures . 
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ABSTRACT 



A density gradient medium for the isolation and enrichment of rare cells, 
including fetal nucleated erythrocytes from a peripheral blood sample is 
described. The medium comprises a colloidal density gradient medium 
dispersed in a meltable gel. In one aspect of the invention, the density 
gradient medium is hypertonic to facilitate separation of maternal red 
blood cells from fetal blood cells. 
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ABSTRACT 



A method for isolating and enriching rare cells, including fetal nucleated 
erythrocytes from a peripheral blood sample is described. The method 
includes two centrif ugation steps, the first a bulk separation step to 
enrich erythrocytes from other blood components. The second centrif ugation 
comprises a colloidal density gradient medium dispersed in a hypertonic 
meltable gel. In one aspect of the invention, maternal erythrocytes may be 
hemolyzed prior to the second density gradient centrifugation to provide 
additional enrichment for fetal nucleated erythrocytes. 
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TITLE: Methods for enriching specific cell-types by density 

gradient centrif ugation 

ABSTRACT : 

The present invention relates to methods of enriching for desired cell 
population from cell sources, such as body fluids, dispersed tissue 
specimens and cultured cells. In particular, the present invention 
relates to the use of a cell-trap centrif ugation tube containing a 
specific density gradient solution adjusted to the specific density of a 
desired cell population to enrich for the desired cell from a cell 
source. The tube allows the desired cell population to be collected by 
decantation after centrif ugation to minimize cell loss and maximize 
efficiency. In addition, the method can be further simplified by 
density-adjusted cell sorting which uses cell type-specific binding 
agents such as antibodies and lectins linked to carrier particles to 
impart a different density to the undesired populations in a more 
convenient manner. The rapid cell enrichment method described herein has 
a 
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Enriching and identifying fetal cells in maternal blood 
for in situ hybridization on a solid surface 



ABSTRACT: 

Fetal cells may be obtained from amniocentesis, chorionic villus 
sampling, percutaneous umbilical cord sampling or in vitro fertilization 
embryos or products of conception, but are preferably from maternal 
peripheral blood. Fetal cells may be enriched by density gradient 
centrifugation. Fetal cells may also be enriched by removing maternal 
cells with an antibody to a cell surface antigen, e.g. anti-CD45, either 
immobilized or by fluorescence-activated cell sorting. Fetal cells are 
also distinguishable from maternal cells by staining, e.g. with a labeled 
antibody to cytokeratin or to fetal hemoglobin, or for fetal hemoglobin 
by hematoxylin/eosin, or by in situ hybridization to detect one or more 
fetal mRNAs, e.g., of fetal hemoglobin or fetoprotein. Amplification may 
be used in conjunction with the in situ hybridization. Fetal cells 
circulating in maternal blood may be separated by flow cytometry, 
sorting on their intrinsic light scattering properties. Fetal 
nucleated erythrocytes may be identified by a label for fetal 
hemoglobin. Fetal cells may be treated to determine genetic 
characteristics or abnormalities, infectious agents or other properties 
by nucleic acid hybridization. Genetic abnormalities may include 
deletions, additions, amplifications, translocations or rearrangements. 
Multiple abnormalities may also be detected simultaneously, and they may 
be visually distinguished by color. Kits are provided for the disclosed 
P 
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TITLE: Method for separating rare cells from a population of 

cells 

ABSTRACT: 

A method for isolating and enriching rare cells, including fetal 

nucleated erythrocytes from a peripheral blood sample is 

described. The method includes two centrifugation steps, the first a 

bulk separation step to enrich erythrocytes from other blood 

components. The second centrifugation comprises a colloidal 

density gradient medium dispersed in a hypertonic meltable gel. In 

one aspect of the invention, maternal erythrocytes may be hemolyzed prior 

to the second density gradient centrifugation to provide 

additional enrichment for fetal nucleated erythrocytes. 
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TITLE: Triple gradient process for recovering nucleated fetal 

cells from maternal blood 

ABSTRACT : 

Nucleated fetal cells such as nucleated fetal red blood cells 
are separated from maternal blood with a discontinuous triple 
gradient gel and centrifugation. Nucleated fetal red blood 
cells are collected at an interface between a gel layer having a 
density in the range of from 1.105 to 1.110 g/mL and the second layer 
having a density in the range of from 1.075 to 1.085 g/mL, and 
maternal granulocytes are collected at an interface between a gel layer 
having a density in the range of from 1.115 to 1.125 g/mL and a layer 
having a density in the range of from 1.105 to 1.110 g/mL. This 
allows separation of fetal cells for testing from the maternal blood 
rather than the placenta or amniotic fluid, reducing the risk of sample 
collection and facilitating routine testing of fetal cells for evidence 
o 
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ABSTRACT 



The present invention relates to methods of enriching for desired cell 
population from cell sources, such as body fluids, dispersed tissue 
specimens and cultured cells. In particular, the present invention relates 
to the use of a cell-trap centrif ugation tube containing a specific density 
gradient solution adjusted to the specific density -of a desired cell 
population to enrich for the desired cell from a cell source. The tube 
allows the desired cell population to be collected by decantation after 
centrifugation to minimize cell loss and maximize efficiency. In addition, 
the method can be further simplified by density-adjusted cell sorting which 
uses cell type-specific binding agents such as antibodies and lectins 
linked to carrier particles to impart a different density to the undesired 
populations in a more convenient manner. The rapid cell enrichment method 
described herein has a wide range of diagnostic and therapeutic 
applications . 
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ABSTRACT 

Disclosed is an apparatus designed to be used for enriching specific cell 
types from cell mixtures. The apparatus includes a centnf ugable device 
that includes a constriction defining a lower region and a defined cell 
separation medium. The constriction prevents mixing between the upper and 
lower portions of the device. Also disclosed are methods that use precisely 
defined cell separation media to isolate specific cells from cell mixtures, 
including CD34 sup + hematopoietic progenitor cells from blood or bone 
marrow, nucleated fetal cells from maternal blood, specific tumor cells, 
dendritic cells, natural killer cells, and natural suppressor cells from 
various body fluids, and for enrichment or depletion of T cell lymphocytes. 
Also disclosed is a density adjusted cell separation technique used to 
augment the above apparatus and enrichment methods. The apparatus and 
enrichment methods are useful in various diagnostic and therapeutic 
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ABSTRACT 

A tube for collection, separation and dispensation of a two-phase fluid is 
provided with a elongated rigid tubular container having a fluid entry end 
a closable end and a float. The float retained within the tubular container 
is positioned between the light phase and the heavy phase of the fluid on 
centrif ugation thereby separating the two phases. In dispensing the light 
phase, the float moves to and engages the fluid entry end thereby 
preventing the heavy phase from escaping out of the tube. 
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ABSTRACT 



The method of correcting readings of cell counts in a centrifuged blood 
sample contained in a transparent tube which also contains a transparent 
cylindrical float. Light absorption measurements are made at different 
locations in the tube. A beam of light is directed through the tube and the 
float and a light absorption reading is taken. A light beam is also 
directed through the sample above the float and another absorption reading 
is taken. The ratio of the two readings is determined and compared to a 
target ratio that is precalculated from an ideal tube and float. Any 
deviations from the target ratio are proportional to correction factors 
which are applied to the cell readings taken. A colorant is added to the 
sample to impart the light absorption capability thereto. 
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DETDESC: 



DETD ( 6 ) 



It . . . energy emissions, and can even be quantified as set forth 
hereinafter, without interference from any other bands B. When a 
blood sample is assayed, the nature of the red blood cells, ie, 
the fact that they pack when centrifuged in a manner which excludes 
significant amounts of the plasma, ensures. . . in the plasma layer, 
and will not interfere with the procedure. When the sample is being 
analyzed for a particular nucleated cell analyte (ie, a cell having a 
nucleus) , the sample may have added thereto a non-specific nuclear 
colorant, such as a DNA-specific stain, as for example HOECHST-3542 ; 7. 

the sample is centrifuged, the non-analyte nuceated cell bands will 
form above the red cell layer, and the captured analyte nucleated 
cells will, by virtue of the density of their capture particle, either 
settle down into the red cell layer or. . . of fluorescence in the 
sample, one being the white cell or buffy coat layer, and the other being 
the captured nucleated cell analyte located within the red cell layer 
or above the white cell layer. The captured analyte cell layer can. 
white cell is a particular type of lymphocyte. The lymphocyte-monocyte 
cell layer in the buffy coat is measured using the QBC.RTM. 
technique, which technique is described in U.S. Pat. No. 4,027,660. The 
instrument then measures the intensity of the fluorescence emanating. 




ABSTRACT: 

The present invention concerns DNA sequences which are suitable for 
immortalizing human or animal cells, processes for isolating such DNA 
sequences as well as processes for producing immortalized human or animal 
cells using such a DNA. 
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TITLE: Separation apparatus and method 

ABSTRACT: 

Disclosed is an apparatus designed to be used for enriching specific cell 
types from cell mixtures. The apparatus includes a centrifugable 
device that includes a constriction defining a lower region and a defined 
cell separation medium. The constriction prevents mixing between the 
upper and lower portions of the device. Also disclosed are methods that 
use precisely defined cell separation media to isolate specific cells 
from cell mixtures, including CD34.sup.+ hematopoietic progenitor cells 
from blood or bone marrow, nucleated fetal cells from maternal 
blood, specific tumor cells, dendritic cells, natural killer cells, 
and natural suppressor cells from various body fluids, and for enrichment 
or depletion of T cell lymphocytes. Also disclosed is a density 
adjusted cell separation technique used to augment the above apparatus 
and enrichment methods. The apparatus and enrichment methods are useful 
in various diagnostic and therapeutic regimens. 
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TITLE: Method for separation of nucleated fetal erythrocytes from 

maternal blood samples 

ABSTRACT : 

A charge-flow separation apparatus (CFS) and method for enriching rare 
cell populations, particularly fetal cells, from a whole blood sample by 
separating the rare cell fractions from whole according to the relative 
charge density and/or the relative binding affinity for a leukocyte 
depletion solid phase matrix. The enrichment method may be operated stand 
alone, or as a pre- or post-processing step in conjunction with a 
charge-flow separation method. 
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TITLE: Methods for enriching fetal cells from maternal body 

fluids 

ABSTRACT : 

The present invention relates to methods of enriching fetal cells from 
maternal body fluids. In particular, it relates to the use of a cell-trap 
centrifugation tube containing a gradient solution adjusted to a 
specific density to enrich for fetal nucleated red blood 
cells from maternal blood. The tube allows the desired cell 
population to be collected by decantation after centrifugation to 
minimize cell loss and maximize efficiency. In addition, the method can 
be further simplified by density-adjusted cell sorting which uses 
cell type-specific binding agents such as antibodies and lectins linked 
to carrier particles to impart a different density to undesired cell 
populations allowing the fetal cells to be separated during 
centrifugation in a more convenient manner. The rapid fetal cell 
enrichment method described herein has a wide range of applications, 
including but not limited to, gender determination and prenatal diagnosis 
o 
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Centrifuged material layer measurements taken in an 
evacuated tube 



ABSTRACT : 

Centrifuged material layer measurements are made in an evacuated glass or 
clear plastic tube which contains a float. When possibly contaminated 
materials, such as blood, are being tested the use of the evacuated tube 
allows the measurements to be made without the technician being exposed 
to the blood. The tubes are large enough to hold approximately one ml of 
blood, and are filled with an inert gas at low pressure. Dimensional 
tolerances relative to those of a capillary tube are relaxed for the tube 
and float due to the larger sample capacity. The cell bands are 
stabilized by a layer of a flowable material which settles onto the 
P 
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ABSTRACT : 



The method of correcting readings of cell counts in a centrifuged blood 
sample contained in a transparent tube which also contains a transparent 
cylindrical float. Light absorption measurements are made at different 
locations in the tube. A beam of light is directed through the tube and, 
the float and a light absorption reading is taken. A light beam is also" 
directed through the sample above the float and another absorption 
reading is taken. The ratio of the two readings is determined and 
compared to a target ratio that is precalculated from an ideal tube and 
float. Any deviations from the target ratio are proportional to 
correction factors which are applied to the cell readings taken. A 
colorant is added to the sample to impart the light absorption capability 



t 
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TITLE: Process for detection of blood-borne parasites 



ABSTRACT: 

A process for detecting parasites which are found in the blood of a host. 
A sample of blood is drawn into a capillary tube which contains a 
generally cylindrical mass having a specific gravity such that it 
will float in one of the cell layers when the sample is separated by 
centrif ugation . The specific gravity of the mass is selected so 
as to cause the cylindrical mass to combine with the bore wall of the 
capillary tube to form a thin annular space in the 
capillary tube into which the parasites will be crowded, thus 
increasing the concentration of parasites in a restricted area of the 
centrifuged blood sample and rendering the parasites highly visible. A 
stain may be used to differentially color the parasites. One specific 
parasite which can be detected in this manner quickly and inexpensively 
is heartworm. 
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TITLE: Apparatus for measuring white cell count 

ABSTRACT: 

Apparatus for measuring the volume of the buffy coat and constituent cell 
sub-layers in blood. The apparatus includes a capillary tube with 
an insert disposed in the tube bore. The insert is formed of a 
material having a specific gravity which will enable it to 
float on the red cell layer of a centrifuged blood sample. The insert 
is an elongated body having a circular side wall, such as a cylinder, 
with a tapered upper end. The insert forms an annular free space with 
the tube bore into which the white cell layer settles. A small, axial 
channel is formed in or on the body to allow ready passage of the fluid 
constituent of the blood sample during centrifugation so as to minimize 
disruption of the cell layer interfaces which may otherwise occur during 



